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(3) Recording medium cartridge, a display apparatus and a recording/reproducing apparatus. 



@ A display apparatus connected to a recording 
medium cassette having a recording medium, a 
cassette case for accommodating the recording 
medium, a storage device for storing recording 
information recorded on the recording medium 
and information about the cassette itself, and a 
plurality of terminals for connecting the storage 
device to external equipment. This display ap- 
paratus comprises a loading portion for loading 
the recording medium cassette, a connector 
provided on the loading portion to be connec- 
ted with the plurality of terminals, a reading 
device for reading the information from the 
storage device through the connector, and a 
display device for displaying the information 
read by the reading device. Simply connecting 
the plurality of terminals of the recording 
medium cassette to the connector of the recor- 
ding/reproducing apparatus allows to display 
the recording information about the recording 
medium cassette, thus providing recorded con- 
tents of the recording medium cassette quickly 
and easily as well as facilitating retrieval and 
management of the recorded contents. 
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The present invention relates to a signal record- 
ing medium cassette, for example a digital video tape 
for use on a video tape recorder (hereinafter referred 
to as VTR) or a video cassette recorder (hereinafter 
referred to as VCR), a recording/reproducing appara- 5 
tus to be connected thereto, and a remote comman- 
der apparatus to be connected thereto. More specif- 
ically, the present invention relates to a recording me- 
dium cassette, a recording/reproducing apparatus to 
be connected thereto, and a remote commander ap- to 
paratus to be connected thereto, each capable of dis- 
playing specific pieces of information about the re- 
cording medium cassette. 

As is known, specific pieces of information about 
a recording medium cassette for use on a VTR or VCR 1 5 
including the length, type, grade, and available re- 
maining capacity of a tape accommodated in the cas- 
sette, whether the tape is recorded or blank, and 
whether the tape is a rental video tape or not are nec- 
essary for protecting recorded data from destruction, 20 
ensuring proper recording, and recording the number 
of dubbing times to prevent illegal use. 

Accordingly, these specific pieces of information 
are written beforehand in a specific area of the tape, 
such as a subcode area. When recording or reproduc- 25 
tion of a cassette tape has been completed or when 
it has been unloaded from a VTR or a VCR, the written 
information is changed or a new piece of information 
is added to it. Some recording medium cassettes are 
provided with recognition holes for reading these 30 
pieces of information, on the back of their body gen- 
erally at lower right and left corners. 

Recognition as referred to herein denotes a func- 
tion provided by bottom side b of recording medium 
cassette A as shown in Fig. 17 for example. A plurality 35 
of recognition holes formed on the bottom side b in 
each lower corner thereof represent the type, quality, 
and other information about the recording medium 
cassette A. 

The plurality of recognition holes c are each as- 40 
signed with a specific piece of information to be dis- 
played. For example, one of recognition holes c rep- 
resents a magnetic tape type while another repre- 
sents a magnetic tape thickness. 

When the recording medium cassette A is loaded 45 
into a recording/reproducing apparatus, a pin of a de- 
tection switch provided on the apparatus gets into a 
corresponding recognition hole c to detect a piece of 
information assigned thereto based on a depth there- 
of. In the figure, indicated by d is a cassette position- 50 
ing hole. 

In another approach, specific pieces of informa- 
tion about a recording medium cassette including its 
magnetic tape type, whether it has been recorded or 
blank, and whether it is a rental video cassette or not 55 
are stored beforehand in a memory device provided 
on the cassette having no above-mentioned recogni- 
tion holes. This proposition is found in: 



U.S.P. 4.338,644 Jul. 6, 1982, Theophiel C.J.L Starr 
U.S.P. 4.383.285 May 10, 1983, Theophiel C.J.L 
Starr; 

U.S.P. 4.426,684 Jan. 17. 1984. Claude Sechet, etal.; 
and 

U.S.P. 4,839,875 Jun. 13. 1989. Zenkichi Kuriyama, 
etal. 

The problem with the above-mentioned prior art 
techniques is that the information recorded on the re- 
cording medium cassette cannot be known before it 
has been set in a recording/reproducing apparatus 
and the magnetic tape of the cassette has been fully 
loaded in the apparatus, making it extremely difficult 
to check or manage a lot of contents of the informa- 
tion in a short time after such an activity is intended. 

Accordingly, some means are required so that 
the recording information can be known at least be- 
fore the cassette is loaded in the recording/reproduc- 
ing apparatus. 

It is therefore an object of the present invention 
to provide a signal recording medium cassette for use 
on a video tape recorder (hereinafter referred to as 
VTR) or a video cassette recorder (hereinafter refer- 
red to as VCR), a recording/reproducing apparatus to 
be connected thereto, and a remote commander ap- 
paratus to be connected thereto. More specifically, 
the present invention provides a recording medium 
cassette, a recording/reproducing apparatus to be 
connected thereto, and a remote commander appara- 
tus to be connected thereto, each capable of display- 
ing specific pieces of information about the recording 
medium cassette. 

In carrying out the invention and according to one 
aspect thereof, there is provided a display apparatus 
to be connected to a recording medium cassette hav- 
ing a recording medium, a cassette case for accom- 
modating the recording medium, storage means for 
storing information about data recorded on the re- 
cording medium and information about the cassette 
itself, and a plurality of terminals for connecting the 
display apparatus with external equipment, the dis- 
play apparatus comprising a loading portion in which 
the recording medium cassette is loaded, a connector 
provided on the loading portion to be connected with 
the plurality of terminals, reading means for reading 
the information from the storage means via the con- 
nector, and display means for displaying the informa- 
tion read by the reading means. 

In carrying out the invention and according to an- 
otheraspect thereof, there is provided a recording/re- 
producing apparatus which uses a recording medium 
cassette having a recording medium, a cassette case 
for accommodating the recording medium, storage 
means for storing information about information re- 
corded on the recording medium and information 
about the cassette itself, and a plurality of terminals 
for connecting the storage means with external 
equipment, the recording/reproducing apparatus be- 
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ing provided with a remote commander for remotely 
operating the recording/reproducing apparatus com- 
prising a keyboard for performing the remote opera- 
tion, a loading portion in which the recording medium 
cassette is loaded, a connector installed in the load- 5 
ing portion for being connected to the plurality of ter- 
minals, and reading means for reading the informa- 
tion from the storage means via the connector. 

In carry out the invention and according to still 
another aspect thereof, there is provided a record- 10 
ing/reproducing apparatus which uses a recording 
medium cassette having a recording medium, a cas- 
sette case for accommodating the recording medium, 
storage means for storing information about informa- 
tion recorded on the recording medium and informa- 15 
tion about the cassette itself, and a plurality of termi- 
nals for connecting the storage means to external 
equipment, the recording/reproducing apparatus 
comprising a linear skating tray on which the record- 
ing medium cassette is loaded, a connector provided 20 
on the linear skating tray and connected to the plur- 
ality of terminals, reading means for reading the infor- 
mation from the storage means via the connector, and 
display means for displaying the information read by 
the reading means. 25 

Simply connecting the plurality of terminals of the 
recording medium cassette to the connector of the re- 
cording/reproducing apparatus allows to display the 
recording information about the recording medium 
cassette, thus providing information about recorded 30 
contents of the recording medium cassette quickly 
and easily as well as facilitating retrieval and manage- 
ment of the recorded contents. 

Embodiments of the invention will now be descri- 
bed, by way of example only, with reference to the ac- 35 
companying drawings in which: 

Fig. 1 is an overall perspective view of a recording 
medium cassette, with its bottom side up, suitable 
for use on a recording/reproducing apparatus; 
Fig. 2 is a perspective view of a terminal board, 40 
identifying means of the recording medium cas- 
sette of Fig. 1; 

Fig. 3 is an enlarged, fragmentary sectional view 
of an essential portion of the terminal board as 
arranged in the cassette case of Fig. 1; 45 
Fig. 4 is a perspective view of an IC board, iden- 
tifying means in an preferred embodiment of the 
recording medium cassette of Fig. 1; 
Fig. 5 is an enlarged, fragmentary sectional view 
of an essential portion of the IC board as ar- so 
ranged in the cassette case of Fig. 1; 
Fig. 6 is a block diagram illustrating a state of con- 
nection between the terminal board built in a cas- 
sette case and a recording/reproducing appara- 
tus; 55 
Fig. 7 is a block diagram illustrating a state of con- 
nection between the IC board built in a cassette 
case and a recording/reproducing apparatus; 



Fig. 8 is a block diagram illustrating a voltage set- 
ting at a time when the recording medium cas- 
sette suitable for use on the recording/reproduc- 
ing apparatus is connected to the recording/re- 
producing apparatus; 

Fig. 9 is an enlarged perspective view of a con- 
nector; 

Fig. 10 is a sectional view along line A-A of Fig. 
9; 

Fig. 11 is a top view of the connector of Fig. 9; 
Fig. 12 is a diagram illustrating a communication 
circuit of the recording/reproducing apparatus; 
Fig. 13 is a diagram illustrating a state in which a 
remote commander 

is connected to a magnetic recording medium 
cassette; 

Fig. 14 is a sectional view of the remote comman- 
der of Fig. 13; 

Fig. 1 5 is a diagram illustrating a state in which in- 
formation read by the remote commander is 
transferred to the recording/reproducing appara- 
tus; 

Fig. 16 is a diagram illustrating a state in which a 
linear skating tray provided on the recording/re- 
producing apparatus is drawn out; and 
Fig. 17 is a diagram illustrating a bottom side of 
a prior-art recording medium cassette. 
Referring to Fig. 1, a recording medium cassette 
1 comprises a cassette case 2 having two rectangu- 
lar, shallow shells, that is, an upper shell 3 and a lower 
shell 4, abutted together with their open sides inside. 
The cassette case 2 is attached with a lid 5 on its front 
side, providing a generally flat box in construction. 

The lid 5 is pivotal ly supported on the cassette 
case 2 at each end thereof in a vertically swingable 
manner to allow access inside the cassette case. The 
lid opens to provide a mouth 6. 

Inside the cassette case 2, a pair tape reels 7 are 
rotatably accommodated with a magnetic tape, not 
shown, wound around them with each end fixedly se- 
cured on each reel. Each of the tape reels 7 is dis- 
posed against each of through-holes 9 spacedly 
formed on a bottom wall 8 of the cassette case 2 at 
right and left sides. 

The tape reels 7 have reel hubs 1 0, each exposed 
to outside the cassette case through the through- 
holes 9, 9. 

On the bottom wall 8, a generally rectangular, 
shallow recess 11 is formed at a side opposite to the 
mouth 6. The recess 11 is formed with a plurality of 
slit holes 12 (4 holes in an embodiment shown) each 
extending across the cassette case and disposed 
along it. 

A printed circuit board fits in the recess 11 is a ter- 
minal board 13 or an IC board 16. 

Referring to Fig. 2, the terminal board 13 having 
a terminal group 14 and conductor pattern 15 is 
formed rectangular so that it fits in the recess 11 in a 
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generally tight manner. 

The terminal group 14 has strip-shaped contacts 
14a, 14b f 14c, and 14d spaced so that they corre- 
spond the slit holes 12 (Fig. 1), respectively. It should 
be noted that these contacts are all gold-plated to en- 
hance their durability and reliability. 

The conductor pattern 15 varies depending on 
how the contacts 14a through 14d are arranged. With 
the embodiment shown, the pattern is so formed that 
the contact 14b and the contact 14d are connected, 
for example. 

Referring to Fig. 3, the terminal board 13 consti- . 
tuted as mentioned above is fixedly secured in the re- 
cess 11 on the bottom wall 8 of the cassette case 2. 
To be more specific, the terminal board 13 fits the re- 
cess 11 with the terminal group 14 down and the con- 
tacts 14a through 14d facing the slit holes 12 and is 
integrally fixed to the bottom wall 8 by means of ad- 
hesion or melting. 

Now, referring to Fig. 4, the IC board 16 is pro- 
vided with a terminal group 17 and an IC 18. As with 
the above-mentioned terminal board 13, the IC board 
is shaped and sized so that it fits the recess 11 on the 
bottom wall 8 of the cassette case 2 in a generally 
tight manner. 

The terminal group 17 has strip-shaped contacts 
17a through 17d aligned horizontally. The contacts 
17a through 17d are spaced so that they correspond 
to the slit holes (Fig. 1) of the cassette case 2, respec- 
tively. It should be noted that these contacts are all 
gold-plated to enhance their durability and reliability. 

The IC 18 is mounted on a board 19 to be con- 
nected with the terminal group 1 7 via a conductor pat- 
tern. For example, the contact 17a is connected to a 
power supply terminal, the contact 17b to a signal in- 
put/output terminal, the contact 17c to a clock termi- 
nal, and the contact 17d to a GND terminal of the IC 
18. 

Referring to Fig. 5, the IC board 1 6 constituted as 
mentioned above is fixedly secured in the recess 11 
on the bottom wall 8 of the cassette case 2. To be 
more specific, the IC board 16 is mated with the re- 
cess 11 with the terminal group 17 and IC 18 down 
and the contacts 17a through 17d facing the slit holes 
12 and is integrally fixed to the bottom wall 8 by 
means of adhesion or melting. 

It should be noted that a press rib can be provided 
on the upper shell 3 so that it reaches down from the 
upper shell to press the terminal board 13 (or the IC 
board 16) at its upper side when the upper shell 3 and 
the lower shell 4 are coupled, thus fixing the terminal 
board 13 (or the IC board 16) onto the cassette case 
more securely. 

Described below is a configuration and means for 
automatically discriminating between a terminal-type 
recording medium cassette obtained by mounting the 
terminal board 13 and an IC-type recording medium 
cassette obtained by mounting the IC board 16. 



583 904 A2 6 

First, referring to Fig. 6 (and Fig. 2), the terminal- 
type recording medium cassette is arranged so that 
a supply voltage is applied via a resistor Ra to t he con- 
tacts 14a, 14b, and 14c in contact with a connector 21 
5 . of a recording/reproducing apparatus 20 for example; 
from the contacts 14a, 14b, and 14c, a 3-bit signal is 
sent to a microcomputer, and the GND contact 14d is 
connected to GND. 

With the above-mentioned embodiment, the con- 
to ductor pattern is formed so that the supply voltage is 
applied to the connector 14a, 14b, and 14c, providing 
the 3-bit signal "High, Low, High" in this example. 
Thus, forming a pattern of connection between con- 
tacts 14a, 14b, 14c, and GND contact 14d as required 
is allows to provide eight 3-bit signals ranging from 
"Low, Low, Low" to "High, High, High." This 3-bit rec- 
ognition signal can be implemented with electrical 
combinations by means of the conductor pattern 15 
instead of the conventionally practiced recognition 
20 holes. 

Then, referring to Fig. 7 (and Fig. 4), the IC-type 
recording medium cassette comprises the terminal 
group 17, the IC 18, and a resistor R. 

The terminal group 17 is connected to the con- 

25 nector 21 of the recording/reproducing apparatus 20 
for data transmission. The terminal group 17 is made 
up of the power supply terminal 17a, the data in- 
put/output terminal 17b, the clock terminal 17c, and 
the GND terminal 17d. The power supply terminal 

30 17a is connected to the IC 18 and the resistor Rat one 
ends thereof. The data input/output terminal 1 7b and 
the clock terminal 17c are connected to the IC 18. 
The GND terminal 17d is connected to the IC 18 and 
the resistor R at the other ends thereof. 

35 When the IC-type recording medium cassette 

constituted as mentioned above is put in a connected 
state with the recording/reproducing apparatus 20, 
the power is supplied to the IC 18 to make it ready for 
transferring data via the data input/output terminal 

40 17b. 

The IC 18, not shown, comprises a memory unit 
and a central processing unit (hereinafter referred to 
as a CPU). The memory unit is a so-called ROM/RAM 
which stores data coming from the CPU and outputs 

45 data at an address specified by the CPU. 

In terms of internal structure, the memory unit 
consists of a common ID area and a user ID area, not 
shown. The common ID area contains such informa- 
tion about a tape as its type, thickness, grade, length, 

50 hub diameter, maker, country of production, recording 
format, and production date. It should be noted that 
the common ID area cannot be rewritten. The user 
area is used for recording such data as a recording 
time, recording date, and a program and can be rewrit- 

55 ten as required .The CPU mainly functions to provide 
communication between the recording/reproducing 
apparatus 20 and the memory unit. Communication 
with the recording/reproducing apparatus 20 is car- 



1NSOOCID: <EP 0583904A2 I > 



7 



EP 0 583 904 A2 



8 



ried out over the data input/output terminal 17b alone 
at a transfer rate of about 1 to 2 Mbps in serial trans- 
mission. The CPU also provides an interface capabil- 
ity for reading data from the memory unit to convert 
it into a serial data format before being output Com- 
munication with the memory unit is carried out in par- 
allel transmission. The parallel transmission is a gen- 
eral transmission mode determined by a data bus of 
the ROM/RAM used and is used in the embodiment 
to perform internal processing af a high speed. 

The CPU operates on a clock signal entered via 
the clock terminal 17c. An operating speed of the 
CPU can be controlled by varying a frequency of the 
clock signal. Therefore, the data transfer rate can be 
increased by raising the frequency of the clock signal. 

The resistor R is connected in parallel with the IC 
18 to divide, together with a resistor R 10 i (Fig. 8) to 
be described, the supply voltage applied by the re- 
cording/reproducing apparatus 20 via the power ter- 
minal 17a. Accordingly, a voltage at the power termi- 
nal 17a is set to a level of about a half of the supply 
voltage Vcc. 

For example, as shown in Fig. 8, let the supply 
voltage Vcc applied via the connector 21 of the re- 
cording/reproducing apparatus 20 be 3 V. The supply 
voltage Vcc is present between the resistor R 10 i and 
a terminal P1 of the connector 21. While, a terminal 
P4 of the connector 21 is connected to GND. The IC 
board 16 is connected to the recording/reproducing 
apparatus 20 such that the power terminal 17a is 
pressed against the terminal P1 of the recording/re- 
producing apparatus 20 for connection and the GND 
terminal 17 d is pressed against the terminal P4 for 
connection. 

A current supplied via the power terminal 17a 
flows to the IC 18 as a current II and to the resistor R 
as a current 12. Thus, to detect that the IC 1 8 is mount- 
ed on the board, the voltage at the power terminal 
1 7a is set to a level of about a half of the supply vol- 
tage Vcc, or about 1.5 V. To do so, values of the re- 
sistors R and R 10 i are determined by following equa- 
tions: 

(11 + I2)xR 101 = 1.5 V (1) 
I2xR = 1.5 V (2) 
In equation (1), a value of the current 11 is pre- 
determined by the IC 18 used. For example, if 11 = 3 
m A, setting 6 mA to the current 12, by taking 1 2 ^ 11 
into consideration for stabilization, then the resistor 
R 10 i = 1 67 ohms from equation (1 ) and resistor R = 
250 ohms from equation (2). In a situation where the 
value of the current 11 is stable against the voltage 1.5 
V, the resistor R may be removed from the embodi- 
ment. 

Thus, with the IC-type recording medium cas- 
sette, it is necessary to set the resistors R and R 10 i 
to values previously determined by the IC 18 and the 
supply voltage Vcc of the recording/reproducing ap- 
paratus 20. 



A construction of a connector 21 provided on a re- 
mote commander main to be described or a cassette 
loading portion of the recording/reproducing appara- 
tus will be described as follows. 

5 Referring to Fig. 9 through Fig. 11 , the connector 

21 comprises a casing 22, detecting terminal 34, a 
shaft 42 for supporting the detecting terminal 34 on 
the casing 22, and a flexible cable 43 connected with 
the casing 22 for transmitting a power and a signal. 

10 The casing 22, made of such an insulating mate- 

rial as synthetic resin, is formed with an accommodat- 
ing recess 23 on its upper surface opening upward 
and backward and an escape recess 24 on its lower 
surface at a location continuing to a front end of the 

15 accommodating recess 23. The escape recess 24 al- 
lows to form an overhang 25 at a location continuing 
to the front end of the accommodating recess 23. 

Formed at a location opposite to the overhang 25 
are support walls 26 aligned horizontally near a read 

20 stage of the accommodating recess 23. Between the 
support walls 26 and between the support walls 26 
and right and left inner sides of the rear stage of the 
accommodating recess 23, support spaces 27 are 
provided at generally the same interval along the sup- 

25 port walls. 

The above-mentioned overhangs 25 corre- 
sponding to the support walls 26 are formed with a 
positioning recess 28 each. 

At a location protruding forward from a middle 

30 along the front end of the casing 22, a mounting lug 
portion 29 is provided. The mounting lug portion 29 is 
formed with a mounting lug 30. 

Opposite to the mounting lug portion 29, a posi- 
tioning lug portion 31 is provided. The positioning lug 

35 portion 31 protrudes backward from a middle along 
the rear end of the casing 22. The positioning lug por- 
tion 31 is formed with a mating notch 32 opening to- 
ward its end. 

Through-holes 33 are vertically formed on a bot- 

40 torn of the accommodating recess 23 of the casing 22 
at generally a middle between the front and rear ends 
of the accommodating recess 23 and along an imag- 
inary line connecting between each support space 27 
and each overhang 25. 

45 The detecting terminal 34, made of a conductive 

spring wire, is formed into a torsion coil spring 35 and 
then into a lower arm 36 and into an upper arm 37. 
The lower arm 36 is formed into a connecting portion 
38 which bends downward at generally right angles 

50 and passes the through-hole 33 to connect to the 
flexible cable 43. The upper arm 37 is first formed up- 
ward into a contact portion 39 in a shape of an invert- 
ed letter V and then downward into a stopper 40 ex- 
tending into the positioning recess 28. 

55 In the casing 22 formed as mentioned above, the 

coils 35 of the detecting terminals 34 are disposed in 
the support spaces 27 respectively, with portions of 
the detecting terminals 34 other than the connecting 



EP 0 583 904 A2 



10 



portions 38 of the lower arms 35 arranged along the 
bottom of the accommodating recess 23 of the casing 
22. A tip of the contact portion 39 of the upper arm 37 
of the detecting terminal 34 is vertically movably in 
the positioning recess 28. 5 

The above-mentioned connector 21 is fixed to 
the remote commander main or the loading portion of 
the recording/reproducing apparatus by mating the 
mating portion 32 of the positioning portion 31 with a 
positioning projection 41 provided on the remote com- 10 
mander main or the loading portion of the record- 
ing/reproducing apparatus and by screwing a screw 
42 through the mounting lug 30 of the mounting por- 
tion 29. 

The flexible cable 43 provides a wiring board con- is 
necting between the connector 21 and a circuit com- 
prising a microcomputer and the like of the record- 
ing/reproducing apparatus 19. A conductor pattern 44 
of the flexible cable 43 is connected to the connecting 
portions of the detecting terminal 34, respectively. 20 

When the recording medium cassette 1 support- 
ed by a cassette holder, not shown, comes down in 
the cassette loading portion of the recording/repro- 
ducing apparatus or the remote commander main 
with the above-mentioned connector 21 fixedly se- 25 
cured at the predetermined location until engaging 
holes of the tape reels 3 are engaged with reel stages 
of the recording/reproducing apparatus for example, 
the ends of the contact portions 39 of the casing 22 
of the connector 21 come in contact with the terminal 30 
group 14 or terminal group 17 of the recording me- 
dium cassette 1 for connection, respectively. 

When pressed by the lowering recording medium 
cassette 1, the upper arms 37 of the detecting termi- 
nal 34 are flexed resiliently downward, making the 35 
contact portions 39 move slightly forward to contact 
with the terminal group 14 of the terminal-type re- 
cording medium cassette or the terminal group 17 of 
the IC-type recording medium cassette. Thus, con- 
tact is securely made by spring force of the detecting 40 
terminals to avoid poor contact. 

Described below is a communication circuit for 
automatically discriminating between the terminal-ty- 
pe recording medium cassette and the IC-type re- 
cording medium cassette, transferring data with the 45 
microcomputer based on a discrimination result, and 
displaying contents of recognition by the terminal-ty- 
pe recording medium cassette or information stored 
in the memory unit of the IC-type recording medium 
cassette. 50 

Now, referring to Fig. 12, there is an example of 
a communication circuit 45 for reading the contents of 
recognition of the terminal-type recording medium 
cassette loaded in a recording/reproducing apparatus 
or the recording information of the IC-type recording 55 
medium cassette. A cassette identifying circuit 46 
constituting the communication circuit 45 automati- 
cally determines, via the connector 21 (a terminal as- 



sembly 54) mounted on the recording/reproducing 
apparatus 20, whether an IC is installed on the re- 
cording medium cassette 1. 

As shown in Fig. 1 2, the communication circuit 45 
comprises the identifying circuit 46, resistors R 10 i. 
R1Q2. and R 10 3. a switch 53, the terminal assembly 54, 
an interface portion 55, and a microcomputer 62. 

The supply voltage Vcc (3 V) is applied to one end 
of resistor R1 and R3 in the identifying circuit 46 re- 
spectively, one end of resistors R 10 i, R 1Q2 , and R 103 re- 
spectively, and a collector side of the switch 53. 

The identifying circuit 46 comprises comparators 
47 arid 48, resistors R1, R2 ( R3, and R4, Schmitt trig- 
gers 49 and 50, an inverter 51, and a NAND gate 52. 

A non-inverting input terminal of the comparator 
47 (hereinafter referred to as a positive input termi- 
nal) is connected to a terminal P1 of the terminal as- 
sembly 54 and to a positive input terminal of the com- 
parator 48. An inverting input terminal of the compar- 
ator 47 (hereinafter referred to as a negative input ter- 
minal) is connected to the other end of the resistor R1 
and one end of the resistor R2. An output terminal of 
the comparator 47 is connected to an input terminal 
of the Schmitt trigger 49. The other end of the resistor 
R2 is connected to GND. 

A positive input terminal of the comparator 48 is 
connected to the terminal P1 of the terminal assem- 
bly 54. A negative input terminal of the comparator 48 
is connected to the other end of the resistor R3 and 
one end of the resistor R4. An output terminal of the 
comparator 48 is connected to an input terminal of the 
Schmitt trigger 50. The other end of the resistor R4 is 
connected to GND. It should be noted that the resis- 
tors R1 and R4 are set to a same resistance level; it 
holds true with the resistors R2 and R3. A ratio of re- 
sistance of R1 to that of R2 is 1 to 3, for example. 

The Schmitt triggers 49 and 50 and the inverter 
51 consists of single input and output terminals each. 
The input terminal of the Schmitt trigger 49 is con- 
nected to the output terminal of the comparator 47 
and the output terminal is connected to an input ter- 
minal of the inverter 51. The input terminal of the 
Schmitt trigger 50 is connected to the output terminal 
of the comparator 48 and the output terminal is con- 
nected to an input terminal of the NAND gate 52. The 
input terminal of the inverter 51 is connected to the 
output terminal of the Schmitt trigger 49 and the out- 
put terminal is connected to the input terminal of the 
NAND gate 52. The NAND gate 52 consists of two in- 
put terminals and one output terminal. One of the in- 
put terminals is connected to the output terminal of 
t he inverter 51 and t he ot her input terminal to the out- 
put terminal of the Schmitt trigger 50. The output ter- 
minal of the NAND gate 52 is connected to an IC 
memory detecting terminal Mdetof the microcomput- 
er 62. 

The switch 53, a so-called switching element, is 
applied with the supply voltage Vcc at its collector. Its 
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base is connected to a bus control terminal Bcont of 
the microcomputer 62. Its emitter is connected to the 
terminal P1 of the terminal assembly 54. 

The terminal assembly 54 comprises terminals 
P1 t P2, P3, and P4 adapted to come in contact with 5 
the terminal group 17 of the IC board 16 provided on 
the IC-type recording medium cassette or the termi- 
nal group 14 of the terminal board provided on the 
terminal-type recording medium cassette. The termi- 
nal assembly 54 is equivalent to the connector 21 de- 10 
scribed above by referring to Figs. 9 and 10. The ter- 
minal P1 of the terminal assembly 54 is connected to 
the other end of the resistor R 10tt the emitter of the 
switch 53, the positive input terminals of comparators 
47 and 48, and a recognition terminal RCG1 of the mi- 15 
crocomputer 62. The terminal P2 is connected to the 
other end of the resistor Rio2» an output terminal of 
buffer 57 of the interface 55, an input terminal of buf- 
fer 58, and a recognition terminal RCG2 of the micro- 
computer 62. The terminal P3 is connected to the 20 
other end of the resistor R103, an output terminal of 
buffer 59 of the interface 55, and a recognition termi- 
nal RCG3 of the microcomputer 62. The terminal P4 
is connected to GND. 

The interface 55 comprises an OR gate 56, the 25 
buffers 57, 58, and 59 and an interface circuit 60. The 
OR gate 56 consists of two input terminals and one 
output terminal, with one of the input terminals con- 
nected to the bus control terminal Bcont of the micro- 
computer 62, the other input terminal to a bus control 30 
terminal Bcont of the interface circuit 60, and the out- 
put terminal to an enable terminal of the buffer 57. 
The buffer 57 is provided with the enable terminal. Its 
input terminal is connected to a data-out terminal 
Dout of the interface circuit 60, the output terminal to 35 
the terminal P2 of the terminal assembly 54, and the 
enable terminal to the output terminal of the OR gate. 
The input terminal of the buffer 58 is connected to the 
output terminal of the buffer 57 and the terminal P2 
of the terminal assembly 54 and an output terminal of ao 
the buffer 58 is connected to a data-in terminal Din of 
the interface circuit 60. The buffer 59 is provided with 
an enable terminal. Its input terminal is connected to 
a clock terminal CK of the interface circuit 60, the out- 
put terminal to the terminal P3 of the terminal assem- 45 
bly 54 and the recognition terminal RCG3 of the mi- 
crocomputer 62, and the enable terminal to the bus 
control terminal Bcont of the microcomputer 62. The 
bus control terminal Bcont of the interface circuit 60 
is connected to the other input terminal of the OR 50 
gate 56, the data-out terminal Dout to the input ter- 
minal of the buffer 57, the data-in terminal Din to the 
output terminal of the buffer 58, and the clock termi- 
nal CK to the input terminal of the buffer 59. 

The interface circuit 60 is connected to the micro- 55 
computer 62 via an internal bus 61. The internal bus 
61 comprises a serial data-in Si, a serial data-out So, 
a chip select CE, and the clock CK. The microcomput- 



er 62 has the bus control terminal Bcont, the IC mem- 
ory detecting terminal Mdet, and the recognition ter- 
minals RCG1, RCG2, and RCG3. The bus control ter- 
minal Bcont is connected to the base of the switch 53, 
one input terminal of the OR gate 56 of the interface 
55, and the enable terminal of the buffer 59. The IC 
memory detecting terminal Mdet is connected to the 
output terminal of the NAND gate 52 of the identifying 
circuit 46, the recognition terminal RCG1 to the ter- 
minal P1 of the terminal assembly 54, the recognition 
terminal RCG2 to the terminal P2 of the terminal as- 
sembly 54, and the recognition terminal RCG3 to the 
terminal P3 of the terminal assembly 54. 

Described below is a method of communication 
to be performed with a terminal-type recording me- 
dium cassette or an IC-type recording medium cas- 
sette loaded in a recording/reproducing apparatus 
provided with the communication circuit 45 having 
the above-mentioned constitution. 

For example, when the recording medium cas- 
sette 1 is loaded into the recording/reproducing appa- 
ratus, the communication circuit first checks the load- 
ed cassette for an IC. This check is achieved by read- 
ing the voltage value as described above by referring 
to Fig. 8. This operation is performed upon comple- 
tion of connection between the connector 21 (equiv- 
alent to the terminal assembly 54 of Fig. 12) installed 
on the recording/reproducing apparatus and the ter- 
minal group 14 (or 17) provided on the recording me- 
dium cassette 1 . That is, when the voltage at the ter- 
minal P1 of the terminal assembly 54 of the commu- 
nication circuit 45 becomes 0 V or 3 V to indicate the 
terminal-type recording medium cassette provided 
with the terminal board 13; the voltage becomes 
about a half (1 .5 V) of the supply voltage Vcc (3 V) to 
indicates the IC-type recording medium cassette pro- 
vided with the IC board 16. The voltage at the termi- 
nal P1 of the terminal assembly 54 is determined by 
the resistor R described above by referring to Fig. 8 
and the resistor R 101 of the communication circuit 45. 

Next, how the communication circuit 45 operates 
will be described in detail for the terminal-type record- 
ing medium cassette and the IC-type recording me- 
dium cassette. 

(1) The terminal-type recording medium cassette 

The communication circuit 45 detects that the 
terminal-type recording cassette has been loaded in 
the recording/reproducing apparatus. That is, the rec- 
ognition output terminal 14a of the terminal board 13 
of Fig. 6 is pressed against the terminal P1 of the ter- 
minal assembly 54 of the communication circuit 45 of 
Fig. 12, the recognition output terminal 14b against 
the terminal P2 of the terminal assembly 54, the rec- 
ognition output terminal 14c against the terminal P3 
of the terminal assembly 54, and the GND terminal 
1 4 d against the terminal P4 of the terminal assembly 
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54 for connection. 

At this time, the recognition output terminal 14a 
is open and the switch 53 is off, so that the potential 
at the terminal P1 of the terminal assembly 54 "is 
equal to the supply voltage Vcc (3 V); if the recogni- 
tion output terminal 14a is connected to GND, the po- 
tential at the terminal P1 of the terminal assembly 54 
is about 0 V. This 3 V or 0 V is applied to the positive 
input terminals of the comparators 47 and 48. If the 
potential of its positive input terminal is 3 V, the com- 
parator 47 operates to make its output terminal high. 
If the potential of its positive input terminal is 3 V, the 
comparator 48 operates to make its output terminal 
high. However, this state does not satisfy an input 
condition of the NAND gate 52. 

On the other hand, if the potentials at the positive 
input terminals of the comparators 47 and 48 are both 
about 0 V, low-level signals appear at the output ter- 
minals of both the comparators. Still, this state does 
not satisfy the input condition of the NAND gate 52. 

A state to satisfy the input condition of the NAND 
gate 52 is that the comparator 47 outputs a low-level 
signal while the comparator 48 outputs a high-level 
signal. That is, resistances of the resistors are deter- 
mined so that the comparator 47 does not operate 
and the comparator 48 operates when voltages ob- 
tained by dividing the supply voltage Vcc by the resis- 
tors R1, R2, R3, and R4 (R1 = R4 f R2 = R3) are ap- 
plied to the negative input terminals of the compara- 
tors 47 and 48, and the potential of the terminal P1 
of the terminal assembly 54 is about 1.5 V. Therefore, 
if the potential of the terminal P1 of the terminal as- 
sembly 54 is either about 3V or 0 V, the input condition 
for the NAND gate 52 is not satisfied and the output 
terminal of the NAND gate remains high, so that the 
IC memory detecting terminal Mdet of the microcom- 
puter 62 is high. 

When the memory detecting terminal Mdet is 
high, the bus control terminal Bcont of the microcom- 
puter 62 remains low to inhibit the operation of the in- 
terface 55 and to hold the switch 53 off and, conse- 
quently, the supply voltage Vcc is applied through the 
resistor R 10 i to the terminal P1 of the terminal assem- 
bly 54. The microcomputer 62 receives the recogni- 
tion signal provided at the recognition output terminal 
17a of the terminal board 16 through the terminal P1 
at the recognition terminal RCG1, the recognition sig- 
nal provided at the recognition output terminal 17b 
through the terminal P2 at the recognition terminal 
RCG2, and the recognition signal provided at the rec- 
ognition output terminal 17c through the terminal P3 
at the recognition terminal RCG3, thereby identifying 
the recording medium cassette 1. Thus, the micro- 
computer 62 receives the recognition signals repre- 
senting information about the recording medium cas- 
sette 1 including the type and thickness of the mag- 
netic tape of the recording medium cassette 1. 



(2) IC-type recording medium cassette 

The communication circuit 45 identifies the IC-ty- 
pe recording medium cassette when the IC-type re- 

5 cording cassette is loaded into the recording/repro- 
ducing apparatus. When the IC-type recording me- 
dium cassette 1 is loaded into the recording/reproduc- 
ing apparatus, the power supply terminal 17a. the 
data input/output terminal 17b, the clock terminal 

10 17c, and the GND terminal 17d are pressed against 
the terminals P1, P2, P3, and P4 t respectively, for 
connection. 

As described above with reference to Fig. 8, the 
power supply terminal 17a is connected through the 

15 IC chip 18 and the resistor R to the GND terminal 17d. 
The resistance of the resistor R of the IC board 16 is 
determined so that the potential of the terminal P1 of 
the terminal assembly 54 is about 1 .5 V (about Vcc/2) 
through the resistor R l01 when the IC board 16 is con- 

20 nected to the communication circuit 45. Accordingly, 
when the IC board 16 of the IC-type recording me- 
dium cassette is connected to the communication cir- 
cuit 45, a voltage of about 1 .5 V appears at the termi- 
nal P1 of the terminal assembly 54 to apply a voltage 

25 of about 1.5 V to the positive input terminals of the 
comparators 47 and 48 of the identifying circuit 46, 
the output terminal of the comparator 47 goes low, 
and the output terminal of the comparator 48 goes 
high. Consequently, the input condition for the NAND 

30 gate 52 is satisfied and the IC memory detecting ter- 
minal Mdet of the microcomputer 62 goes low. 

When the IC memory detecting terminal Mdet of 
the microcomputer 62 goes low, the bus control ter- 
minal Bcont goes high, the switch 53 turns on to apply 

35 the supply voltage Vcc (3 V) to the terminal P1 of the 
terminal assembly 54. Consequently, the supply vol- 
tage Vcc (3 V) is applied to the IC chip 18 of the IC 
board 16 to make the IC chip 18 ready for operation. 
Meanwhile, the OR gate 56 of the interface 55 

40 enables the buffers 57 and 59 when the bus control 
terminal Bcont of the microcomputer 62 goes high to 
send a clock signal through the clock terminal CK of 
the interface circuit 60 and the terminal P3 of the ter- 
minal assembly 54 to the IC chip 18 of the IC board 

45 16. Then, the IC chip 18 can communicate with the 
recording/reproducing apparatus. 

The microcomputer 62 of the communication cir- 
cuit 45 sends command signals requiring sending 
data through the interface 55 to the IC chip 18 of the 

so IC board 16, and then the IC chip 18 sends data 
through the terminal P2 of the terminal assembly 54 
to the microcomputer 62 in synchronization with the 
above-mentioned clock signal. 

When recording data on the IC chip 18 of the IC 

55 board 16 of the IC-type recording medium cassette, 
the microcomputer 62 sends a command signal re- 
questing a recording operation through the interface 
55 to record the data sent through the terminal P2 of 



NSDOCID: <EP 05839CWA2 1 > 



15 EP 0 583 904 A2 16 



the terminal assembly 54 in synchronization with the 
above-mentioned clock signal. 

More concretely, if data has been recorded on the 
IC chip 18 of the IC board 16 of the IC-type recording 
medium cassette, the microcomputer 62 reads the 5 
data from the IC chip 18 and determines a category 
of the IC-type recording medium cassette, such as a 
rental recording medium cassette or a recording me- 
dium cassette holding data, on the basis of the data. 
If the recording medium cassette has not recorded 10 
any data, the IC chip 1 8 records information about the 
recording medium cassette including the length of the 
tape of the recording medium cassette, the available 
capacity of the recording medium cassette, the 
amount of data recorded, and the time and date of re- 15 
cording in a predetermined sequence. 

Described below is means for reading cassette in- 
formation from the recording medium cassette 1 pro- 
vided with the terminal group 14 of the terminal board 
13 or the terminal group 17 of the IC board 16 and dis- 20 
playing the read information. The information reading 
means is implemented by using a remote commander 
or by connecting the recording medium cassette 1 to 
a linear skating tray of the recording/reproducing ap- 
paratus. 25 

(1) Reading recording information by the remote 
commander 

Referring to Figs. 13 and 14, a remote comman- 30 
der main 70 is a rectangular box externally. On its 
front side, the commander has display light 71 which 
goes on when sending upward, a remote commander 
display 72 formed by an LCD for example for display- 
ing recording information, controls 73, and a cassette 35 
loading portion 74 provided with the connector 21 
(Figs. 9 and 10) for reading the recording information 
via the terminal group 14 (or 17) provided on the re- 
cording medium cassette 1. The remote commander 
thus constituted incorporates the above-mentioned 40 
communication circuit 45, allowing to read data from 
the IC memory built in the recording medium cassette 
or the recognition information obtained by the termi- 
nal board and display a read result If only one of the 
IC-type recording medium cassette and the terminal- 45 
type recording medium cassette is used, the above- 
mentioned communication circuit can be simplified. 
That is, the communication circuit does not require 
the identifying circuit 46 any longer. If only the termi- 
nal-type recording medium cassette is used, the in- so 
terface 55 is not required. If only the IC-type record- 
ing medium cassette is used, the recognition termi- 
nals RCG1 through RCG3 of the microcomputer 62 
are not required. 

When reading recording information by the re- 55 
mote commander constituted as mentioned above, 
the recording medium cassette 1 is loaded into the re- 
mote commander main 70 to read recording informa- 



tion and display it on the remote commander display 
72, allowing visual checking of contents of the infor- 
mation. The remote commander main 70 is so consti- 
tuted that only the recording information of the termi- 
nal-type recording medium cassette or the IC-type re- 
cording medium cassette is obtained without loading 
a recorded magnetic tape from the recording medium 
cassette 1, the remote commander main 70, even if 
of a hand-held type, can easily accommodate the 
cassette loading portion 74. 

Further, as shown in Fig. 15, recording informa- 
tion stored in the IC memory is read by the commu- 
nication circuit 45 built in the remote commander. The 
read information can be sent to a recording/reproduc- 
ing apparatus 75 to display it on the apparatus 75. If 
the recording/reproducing apparatus has no display 
unit, the information can be displayed on a television 
set or a monitor connected to the apparatus. 

(2) Reading recording information by drawing out a 
linear skating tray of recording/reproducing 
apparatus 

When reading recording information by drawing 
out the linear skating tray of the recording/reproduc- 
ing apparatus, a linear skating tray 77 provided on the 
recording/reproducing apparatus 75 is drawn out as 
shown in Fig. 16 and the recording medium cassette 
1 is loaded onto the tray left drawn out. The linear 
skating tray 77 automatically opens or closes so that 
the recording medium cassette 1 can be loaded onto 
it 

When the connector 21 provided on the linear 
skating tray 77 comes in contact with the terminal 
group 14 of the terminal board 13 of the terminal-type 
recording medium cassette or the terminal group 17 
of the IC board 16 of the IC-type recording medium 
cassette, the recording information can be read with- 
out having to load the magnetic tape from the record- 
ing medium cassette 1 . 

Thus, loading the recording medium cassette 1 
onto the linear skating tray 77 drawn out allows to dis- 
play the recording information easily and quickly. The 
recording information can be displayed on the display 
panel 79 provided on the recording/reproducing ap- 
paratus 75 along with controls 78. Alternatively, the 
recording information can be displayed on a televi- 
sion set or a monitor connected to the recording/re- 
producing apparatus. 

As described above, the methods of displaying 
the recording information of the recording medium 
cassette according to the present invention and the 
recording/reproducing apparatus for such a recording 
medium cassette are advantageous over the prior art 
in that only connecting the plurality of terminals of the 
recording medium cassette with the connector of the 
recording/reproducing apparatus allows to quickly 
and easily retrieve and visually check the recording 
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information such as type, thickness, and length of the 
magnetic tape, and the category of the cassette 
whether it has been recorded, it is for rent, or the like 
without loading the magnetic tape from the recording 
medium cassette. Additionally, the recording informa- 
tion of the recording medium cassette can be dis- 
played on the remote commander, recording/repro- 
ducing apparatus, and the like to facilitate operations 
for obtaining the recording information and quickly 
and easily retrieve and visually check it even if there 
are lots of magnetic recording medium cassettes to be 
processed, making their management remarkably 
easy. 

While preferred embodiments of the invention 
have been described using specific terms, such de- 
scription is for illustrative purpose only, and it is to be 
understood that changes and variations may be made 
without departing from the scope of the appended 
claims. 



Claims 

1 . A display apparatus connected to a recording me- 
dium cassette having a recording medium, a cas- 
sette case for accommodating said recording me- 
dium, storage means for storing recording infor- 
mation recorded on said recording medium and 
information about the cassette itself, and a plur- 
ality of terminals for connecting said storage 
means to external equipment, said display appa- 
ratus comprising: 

a loading portion for loading said recording 
medium cassette; 

a connector provided on said loading por- 
tion to be connected with said plurality of termi- 
nals; 

reading means for reading the information 
from said storage means through said connector; 
and 

display means for displaying the informa- 
tion read by said reading means. 

2. A display apparatus as defined in claim 1 , where- 
in said plurality of terminals provided on said re- 
cording medium cassette connect or disconnect 
with predetermined terminals respectively to 
store the information based on a difference in 
electrical values caused by a connected state. 

3. A display apparatus as defined in claim 1 , where- 
in said storage means comprises an integrated- 
circuit memory chip. 

4. A display apparatus as defined in claim 3, where- 
in said recording medium is a magnetic tape. 

5. A recording/reproducing apparatus for recording 
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or reproducing information by using a recording 
medium cassette having a recording medium, a 
cassette case for accommodating said recording 
medium, storage means for storing recording in- 

5 formation recorded on said recording medium 

and information about the cassette itself, and a 
plurality of terminals for connecting said storage 
means to externaJ equipment, said recording/re- 
producing apparatus provided with a remote 

10 commander for remotely operating said record- 

ing/reproducing apparatus, said remote comman- 
der comprising: 

an operator key for performing said re- 
mote operation; 

is a loading portion for loading said recording 

medium cassette; 

a connector provided on said loading por- 
tion to be connected to said plurality of terminals; 
and 

20 reading means tor reading the information 

from said storage means through said connector. 

6. A recording/reproducing apparatus as defined in 
claim 5, wherein said plurality of terminals provid- 

25 ed on said recording medium cassette connect or 

disconnect with predetermined terminals respec- 
tively to store the information based on a differ- 
ence in electrical values caused by a connected 
state. 

30 

7. A recording/reproducing apparatus as defined in 
claim 5, wherein said storage means comprises 
an integrated-circuit memory chip. 

35 8. A recording/reproducing apparatus as defined in 
claim 5, wherein said recording medium is a mag- 
netic tape. 

9. A recording/reproducing apparatus as defined in 
40 claim 5, wherein said remote commander further 

comprises display means for displaying the infor- 
mation read by said reading means. 

10. A recording/reproducing apparatus as defined in 
45 claim 5, wherein said recording/reproducing ap- 
paratus has display means for displaying the in- 
formation transferred from said reading means. 

11- A recording/reproducing apparatus for recording 
so or reproducing information by using a recording 

medium cassette having a recording medium, a 
cassette case for accommodating said recording 
medium, storage means for storing recording in- 
formation recorded on said recording medium 
55 and information about the cassette itself, and a 

plurality of terminals for connecting said storage 
means to external equipment, said recording/re- 
producing apparatus comprising: 

10 
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a linear skating tray for loading said re- 
cording medium cassette; 

a connector provided on said linear skating 
tray to be connected to said plurality of terminals; 

reading means for reading the information 5 
from said storage means through said connector; 
and 

display means for displaying the informa- 
tion read by said reading means. 

10 

12. A recording/reproducing apparatus as defined in 
claim 11, wherein said recording medium is a 
magnetic tape. 

13. A recording/reproducing apparatus as defined in is 
claim 12, wherein the information stored in said 
storage means is read by said reading means be- 
fore said magnetic tape is loaded. 

20 
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(57) A display apparatus connected to a recording 
medium cassette having a reoording medium, a 
cassette case for accommodating the recording 
medium, a storage device for storing recording 
information recorded on the recording medium 
and information about the cassette itself, and a 
plurality of terminals for connecting the storage 
device to external equipment This display ap- 
paratus comprises a loading portion for loading 
the recording medium cassette, a connector 
provided on the loading portion to be connec- 
ted with the plurality of terminals, a reading 
device for reading the information from the 
storage device through the connector, and a 
display device for displaying the information 
read by the reading device. Simply connecting 
the plurality of terminals of the recording 
medium cassette to the connector of the recor- 
ding/reproducing apparatus allows to display 
the recording information about the recording 
medium cassette, thus providing recorded con- 
tents of the recording medium cassette quickly 
and easily as well as facilitating retrieval and 
management of the recorded contents. 
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